Most doctors treat human beings rather than rats, mice, or rabbits, and we may ask what we can learn from elegant experimental models which will help us with patients suffering from glomerulonephritis. The answer is that we can learn much but that in most cases of human glomerulonephritis we have as yet no evidence of similar pathogenesis.
Soluble Complex Disease
The first suggestion that human glomerulonephritis might relate to infection and immunity came from observations of glomerulonephritis following scarlatina and Schick's suggestion in 1907'5 that the antecedent streptococcal infection might have induced an immune reaction affecting the kidney similar to the events of serum sickness. Many other observations fit with the idea that acute nephritis in man is an acute soluble complex illness with streptococcal antigens as the initiating event46-for example, the latent period after the infection, the presence of extracapillary "humps" containing antibody and complement during the first few weeks of the illness, and the generally benign course.
Several facts, however, do not fit so well. Firstly, we need an explanation of why some streptococci (types 12 and 2 in the throat, types 49 and 57 in the skin) are much more commonly associated with nephritis than others. It has been suggested that these are varieties more apt to give soluble cell wall antigens than other strains.47 Secondly, in soluble complex nephritis in animals the serum concentrations of all the components of complement are depressed during the early stages of the disease. In human acute glomerulonephritis only the later components are consistently depressed. Finally, although it has proved possible to show streptococcal antigens in the mesangial regions of the glomerulus, it has not yet been possible to show these in the extracapillary immune deposits where one might expect them. Thus some additional pathogenetic mechanism may be operating, and this may relate to the crossreactions between streptococcal membrane antigens and other human membrane antigens, including glomerular basement membrane antigens"8 and HI-A antigens.49
The less well-studied, non-streptococcal acute nephritis occurring after virus and pneumococcal infection presumably operates through similar mechanisms. Table) . It is appropriate that we know a great deal about one of the commonest forms of chronic glomerulonephritis in the world as a whole. The complement system'8 consists ( Fig. 1 ) of nine main proteins and a number of associated ions and cofactors. When activated it leads through its cell-bound components to cytolysis.79 Recently more interest has centred on the soluble factors released into the surrounding fluid. These lead to several events-immune adherence, attraction and application of polymorphonuclear leucocytes, and through anaphylatoxin to the secondary release of histamine, serotonin, and SRS-A (slow reacting substance).10 Thus complement activation leads to all the components of inflammation. "Classical" complement activation (Fig. 1) occurs when antibody combines with antigen. The "tail" or Fc portion of the antibody (which does not combine with the surface) undergoes some steric change which enables it to activate the first component of complement (Cl). This type of activation presumably takes place wherever antibody-antigen complexes are found, both in the circulation and in the kidney, and where antibody is applied to non-phagocytosable antigen of the basement membrane, as in anti-glomerular-basementmembrane nephritis.
The complement system can also be activated at the C3 level by a recently described "alternate" pathway8' (Fig. 1) . How often this pathway leads to complement activation is still not clear, but its clinical importance is already established, since endotoxin triggers the system by this route. Possibly this recently recognized pathway is at least as important as the so-called "classical" activation; and, of course, both may operate together under some conditions.
The principal mode of glomerular injury in both the main forms of experimental chronic glomerulonephritis (soluble complex and anti-glomerular-basement-membrane) appears to be activation of complement and the attraction and application of leucocytes.Y"2 These events are followed by release of enzymes from the granules of the leucocytesP with digestion and destruction of tissue. The accompanying inflammation also facilitates the further deposition of soluble complexes in the glomeruli. Depletion of animals of either complement or leucocytes will limit the injury to the glomerulus.
Some injury, however, is mediated by mechanisms other than complement and leucocytes in both soluble complex and anti-glomerular-basement-membrane nephritis. Complement and leucocyte depletion only limits but does not inhibit the injury entirely, and duck antibody against glomerular basement membrane (which is not complement-fixing) can produce nephritis. Soluble complexes are capable of several activities besides complement activation, particularly with regard to coagulation (Fig. 3) , which is discussed below.
. . This is associated with IgG, particularly IgG of subclass 3,","6 and and a point of active investigation at the moment is whether this operates on C3 in a manner distinct from the "alternate" pathway of C3 activation mentioned above (Fig. 1) . Both the C3NeF and the low C3 concentrations persist after bilateral nephrectomy. This condition illustates the danger of trying to force the variety of clinical renal disease in man into a straitjacket defined by the range of experimental disease in animals (since there is as yet no animal equivalent).
----Soluble antibody-.L antigen complexes 1----------------------
In the great majority of human glomerulonephritis, where C3 may be detected in the glomeruli by immunofluorescent techniques, the concentration of C3 in the plasma is normal -for example, malarial nephropathy.Y7 Evidence of reacted complement components, however, may be found in the plasma." The amount of complement required to mediate slow injury in the glomerulus is too small to lead to obvious falls in the plasma concentration. In these diseases discussed above, where the concentration falls very low, complement activation is probably taking place in the circulation.
Coagulation
Coagulation leads to local tissue damage through microthrombosis and through inflammation. The inflammation is mediated through factor XII (Hageman factor).9"0' Factor XII is activated by surface contact but also by antibodyantigen complexes (Fig. 3) and by bacterial endotoxin. Activated factor XII and the plasma it generates promote kinin production from kiniogen'2 (Fig. 2) . Both plasmin and thrombin are capable of activating complement.'03 Platelets may also be involved in the inflammatory reaction, allowing soluble complexes access to vessel wall.37 Coagulation therefore activates complement and initiates inflammation'00104 (see part I, Fig. 2 , and the present Figs. 2 and 3) .
Complement itself is also involved in coagulation0'" and initiates coagulation'06 by an unknown pathway. Antibodyantigen complexes can activate factor XII, aggregate platelets, and release platelet factor 3 by a complement-dependent mechanism (Fig. 3) . The two systems of injury, complement and coagulation, are therefore intimately related and mutually sustaining.
In both experimentally induced and spontaneous nephritis in animals, and in human glomerulonephritis, fibrin (ogen) can be detected in the glomeruli'07 both by immunofluorescent tracing techniques and in some instances by electron microscopy. Platelet aggregates may also be found in glomerular capillaries. In anti-glomerular-basement-membrane nephritis in animals and rapidly progressive glomerulonephritis with crescents in man there is particularly dense extracapillary deposition of fibrinogen in the glomerulus itself.
In many forms of experimental glomerulonephritis and in the human disease with extensive crescents, but also in many forms of proliferative glomerulonephritis, there is excessive excretion in the urine of fibrin degradation products from plasmin digestion of fibrin.'l The most likely hypothesis is that these fragments result from in-situ degradation of fibrinogen or fibrin-fibrin degradation product complexes deposited in the glomeruli, since glomerulonephritis judged by other criteria to be "active" show excessive fibrin degradation producs in the urine. The role of chronic, low grade intravascular coagulation in chronic human glomerulonephrids seems at present to be an important one.
Other Mechanisms We must not forget that the events discussed above are all potentially reversible, provided that widespread coagulation and infarction does not take place in an acute fashion. The penalty, at most, would be minor glomerular scarring. If, however, repeated or continuous assaults on the glomerulus take place the role of healing becomes particularly important. Many of the histological appearances we call "glomerulonephritis" probably represent attempts at glomerular repair, particularly when the mesangium is involved. These reparative responses probably result in damage, since healing by scag will almost inevitably distort the delicate glomerular structure (see part I, Fig. 2 ). We must also consider the role of secondary autonomous phases with production of secondary antibody against either autologous damaged kidney antigen or non-specific antigen initially deposited as soluble complex. tion. Two further pieces of evidence need to be fitted into the jigsaw. Ngu et al.1"4 found evidence of reacted complement in patients in relapse, and the prolonged remission with eventual relapses after several years induced by cyclophosphamide (Fig. 4) could suggest the participation of some long-lived group of cells. Mallick et al.1"5 suggested that these patients retain cell-mediated sensitivity to kidney antigens but others did not.""1' This approach obviously needs further study, and how and whether such cells might participate in the injury is an interesting subject for speculation.
The conclusion of this lecture will appear in next week's issue, together with a list of references.
New Appliances
Graphic Records in Labour British Medical J'ournal, 1972, 4, 163-165 R. H. PHILPOTT, Sims-Black professor in obstetrics and gynaecology, University of Rhodesia, Salisbury, Rhodesia, writes: From our experience in the Harare Maternity Hospital, Salisbury, graphic recordings greatly improve the management of labour in the individual and the administration of the labour ward as a whole. They are more efficient than lengthy written notes and provide a pictorial display of all the essential features of a labour and immediately alert the attendant to abnormal developments. Graphic recordings are also of particular value in teaching medical students and pupil midwives the recognition of normal and abnormal labour.
The composite graph used in Harare Hospital has proved to be suitable for use in small peripheral clinics and hospitals in Rhodesia, where staff shortages necessitate a simple, efficient method of recording. It has also been used in several British hospitals, where acceptance has followed introductory explanation (J. W. W. Studd, personal communication, 1971) .
The graph (Fig. 1) , which measures 25 by 40 cm forms the double-page spread of the centre of the patient's bound maternity record and is attached to a clipboard at the foot of the patient's bed. The recordings are made by the midwife or doctor. The doctor's findings on admission are recorded on the previous page and any extra intrapartum information, such as consultant's comments, are recorded on the succeeding page. The details of the components of the graph have evolved over the past five years and the graph described below has been in use for the past 12 months in the management of over 8,000 patients. The whole graph revolves around the main feature, which is the cervicographic record of labour progress. The details are given in the order in which they appear on the graph.
Components of Labour Graph TIME Zero time is taken as the time of admission to hospital rather than the problematical time of onset of labour. The actual time is recorded on two lines, one for each half of the record. In addition the hours from admission are marked off to alert the observer to the passage of time. Although most labours are completed in less than 12 hours from admission to hospital, we have extended our graph to cater for inductions of labour, which sometimes take a little longer.
FETAL HEART RATE GRADING
The conventional method of recording the fetal heart rate between contractions is too inexact a measure of fetal condition to be of any clinical value. Wood et al.,1 showed that the effect on the fetal heart rate of uterine contractions was the earliest sign of fetal distress. We have monitored on the cardiotocograph the deteriorating fetal condition in a few
